Tafel plots obtained from ZnO films
Tafel plots for the ZnO films, formed by using various stabilizers, are shown in Fig. S1 . Data was obtained by scanning the potential between −0.8 V (w.r.t. Ag/AgCl) to −0.025 V, in a 0.1 M KCl (aqueous) electrolyte, at room temperature. Samples were prepared by wrapping parafilm all around, except for a 0.5 cm × 0.5 cm area that was exposed to the electrolyte. This sealing of the edges by an insulator limited measurement and analysis errors due to points of high electric field concentration. Open circuit potential values were between −0.5 V and −0.3 V, implying that ZnO films exhibit blocking behavior in that potential range. In equation (1) (4) Zn(OH) 2 precursors decompose to ZnO under hydrothermal conditions as per equation (5) Zn ( With oleylamine, zinc acetate forms a [Zn(acetate) 2 ]-oleylamine complex (pictorial schematic shown in Fig. 2 (b) ), which thermally decomposes to yield ZnO [7, 8] .
With stabilizers like oleic acid and octadecene, ZnO(OH) species, generated by hydrolysis reaction, react to form complexes. An example reaction for oleic acid in shown in equation (6) [8], where, the zinc oxide -oleic acid complex yields ZnO at temperature above 400
ZnO(OH) Section S3: FTIR analysis FTIR spectra for the ZnO films is shown in Fig. 3 . There we found that residual organic complexes are present on the resultant ZnO films. The peak intensities are similar for all the ZnO films and therefore we conclude that these organic residues contribute equally to the resistivity of the films. Peak at 482 cm -1 corresponds to ZnO. [2, [16] [17] [18] [19] . Intense peak at 670 cm -1 corresponds to CH 2 [5] , and those at 1010, 1100 and 1140 cm −1 may be ascribed to C-N bonds [20] [21] [22] [23] [24] . Peak at 1365 and 1490 correspond to C-O [2] and those at 1580, 1610 and 1700 correspond to C=O [2, 24] . Peak at 2380 cm -1 is due to absorption of atmospheric CO 2 [24, 25] . 
